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THE LINK BETWEEN INCREASED PERCEIVED EFFECTIVENESS OF A 
PRE-LECTURE ONLINE MODULE AND SELF-MOTIVATED LEARNING 
CAROLINE CARDENAS 
ABSTRACT 
Introduction: Medical school curricula are shifting away from passive traditional lecture 
styles to a more engaging active learning style. This includes flipped-classroom and 
problem-based learning. While there is evidence that active learning promotes memory 
retention, critical thinking and self-directed learning, it is also met with resistance from 
both educators who lack the time or pedagogical training and students who have grown 
comfortable with passive lecture-based learning. In 2015, Boston University School of 
Medicine implemented an active learning online learning module, Softchalk, utilized by 
first year students in an integrated course, Principles Integrating Science and Medicine. 
Based on survey analysis, Softchalk was a successful learning tool and was once again 
used in 2016. Improvements were made to Softchalk for the upcoming 2016 class. These 
consisted of making the learning modules more condensed, consistent and Softchalk was 
no longer requiring them to be completed for a grade. 
Objective: Assess and compare 2015 vs. 2016 survey results to gauge the student’s 
perceived effectiveness of Softchalk. 
Methods: A mixed-methods survey analysis study was administered to first year medical 
students enrolled in the biochemistry course at Boston University School of Medicine 
(total of 180 matriculates). The survey was a voluntary and anonymous. It consisted of 
two open-ended free response questions and six Likert Scale questions.  
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Results: Softchalk has been incorporated into the curriculum for two years, 2015 and 
2016 and thus student responses were compared. There was a significant difference in 
both student perception of Softchalk providing a foundation for the course (p= 0.001) and 
helping the students stay on track (p=0.024). However, there was no significant 
difference between the 2015 and 2016 cohorts in regards to Softchalk providing more 
effective questions (p= 0.08) or the use of Softchalk as a teaching tool (p=0.051). In the 
free-response questions, student responses were compared and showed that Softchalk was 
much more favorable in 2016 than 2015.  
Conclusion: Perceptions of Softchalk were much more favorable in 2016 in comparison 
to 2015. This thesis is arguing that the main factor in the increased perception of 
Softchalk was based on the fact that it was no longer required to complete. In 2015, 
Softchalk was presented as an optional tool for learning instead of another requirement to 
complete. Students who utilized Softchalk were more likely to have a favorable outlook 
because it conducive to their learning style. In addition, Softchalk allows students to 
develop self-directed learning skills by allowing them to be in control of their learning 
experience, which becomes increasingly important for the clinical clerkship learning and 
beyond.  
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INTRODUCTION 
 
How We Learn: Learning Theories 
There are three categories that make up the definition of learning: knowledge, skills and 
attitude (Taylor & Hamdy, 2013). There are many theories attempt to explain how people 
learn, and some of the most popular theories of learning include: Cognitive learning 
theories, Self-directed learning, Social learning theories and motivational models of 
learning.  These multiple theories arose most likely because not one theory fully reveals 
how all adults learn and there is much overlap between theories (Taylor & Hamdy, 2013). 
In addition, it is difficult to find an all-encompassing learning theory because people 
learn in a variety of ways. 
 Cognitive learning theories rest on the idea of looking beyond behavioral factors 
that influence learning and put more emphasis instead on the mind and mental processes 
behind learning (Taylor & Hamdy, 2013). Cognitive learning focuses on the learner’s 
perception and how it can influence their personal learning process (Taylor & Hamdy, 
2013). Self-directed learning theories propose that the learner is in charge of their 
experience and supports learning autonomy, intrinsic motivation and a learner-centered 
model (Taylor & Hamdy, 2013). Whereas, Social Learning theories are based upon the 
view that context (situation) and community (social-setting) impact the learning process 
(Taylor & Hamdy, 2013). Lastly, motivational models, similar to self-directed learning, 
rely upon promoting intrinsic motivation, but that three criteria: autonomy, competence 
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and belonging, have to be met to in order support the learner’s intrinsic motivation 
(Taylor & Hamdy, 2013). 
Bloom’s taxonomy is a tool that is used to asses if learning outcomes are being 
reached (Taylor & Hamdy, 2013). It has been revised throughout the years and the 
revision that is most often seen in the medical curriculum to test competence of student 
physicians is called Miller’s Pyramid (Figure 1). It follows a constructionist view where 
knowledge is the base and builds upon itself, eventually transitioning into competence 
where the student realizes how things work or how a procedure is performed. 
Competence leads to performance and ultimately to action in which all of the stages of 
the pyramid are consolidated and the learner has become an expert (Taylor & Hamdy, 
2013).   
There is a term that refers to an educator’s role in steering students’ learning and 
keeping it in line with course objectives (Taylor & Hamdy, 2013). This is scaffolding.  
These scaffolding tools include learning objectives and providing a syllabus, among 
others. Scaffolding techniques provide an outline or guide to ensure the students reach the 
necessary learning outcomes (Taylor & Hamdy, 2013). Although, there is a caveat. While 
scaffolding keeps students on track with their learning, if too detailed, scaffolding can 
reduce a learner’s autonomy and impede on the formation of self-directed learning 
(Taylor & Hamdy, 2013). 
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Figure 1: Miller’s Pyramid. Miller’s pyramid is an assessment and competence 
model most often used within a medical curriculum. The goal of the model is to 
get students to the action stage where they consolidate knowledge, competence 
and performance (Taylor & Hamdy, 2013). 
 
  
Shift in Medical Curriculum to Increase Active Learning   
In 1910, the Flexner Report revolutionized medical curricula by introducing two years of 
pre-clinical lecture based education followed by two years of clinical clerkships (Prober 
& Heath, 2012). Since then, the educational model has been relatively stable, that is until 
recently. Medical school curricula have been integrating basic science courses in the 
hopes to give students a more complete version of what they are learning and how it all 
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relates. More importantly, there has been a shift in the medical curriculum to incorporate 
more active learning processes in hopes of increasing memory retention of the pre-
clinical course content (Graffam, 2007; Prober & Heath, 2012). 
Active Learning is the process in which the learner participates in engaging 
learning activities and reflects upon their progress to enhance their learning (Bonwell & 
Elison, 1991) It is an ongoing style of learning which gives the students options to 
interact with the course content in various ways (Ramnanan & Pound, 2017). This 
includes but is not limited to, supplemental reading, drawing, writing, using visual aids 
and conversing over the topic (Bonwell & Elison,1991). Essentially, active learning is 
perceived as an experience and involves the learner engaging in an activity rather than 
just passively listening to transferred information (Bonwell & Elison, 1991; Graffman, 
2007). Active learning involves higher order thinking (metacognition) in which the 
learner analyses what they have learned, synthesizes the information and evaluates 
themselves (Bonwell & Elison, 1991; Ramnanan & Pound, 2017). 
Learning expectations and outcomes from traditional lecture-based classes are 
falling short and failing the needs of medical students to become self-motivated learners 
and critical thinkers for clinical years.  Too often is course material learned for a test and 
lost soon after, and with the scientific knowledge base growing exponentially, it would be 
nearly impossible to keep up (Prober & Heath, 2012). In addition, clerkship directors are 
frustrated with medical students entering their clinical years because the students cannot 
recall need to know information or apply biomedical information efficiently (O’brien et 
al., 2007). What it boils down to is that passive learning does not allow for optimal 
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memory retention and ultimately falls short of the educational needs of medical students 
today (Graffman, 2007; Clark, 2002). 
  Despite the ever-increasing knowledge base, medical school is still four years. 
One may initially consider if increasing the number of years of schooling. But instead of 
lengthening school years, both teachers and students need to discover more effective and 
efficient ways to teach and learn. (Prober & Heath, 2012). According to Wilson et al., 
(2016) a patient representative stated during a discussion that a “knowledgeable doctor” 
was one of the most important attributes for a physician. So how do we make our student 
doctors more knowledgeable with the same 4-year curriculum and ever-expanding 
knowledge base? 
 The idea of finding superior ways to teach and learn is the direction medical 
school curriculums have chosen for now. Medical curricula have incorporated more 
active learning processes for the students such as flipped classroom or more specifically, 
problem-based learning and case-based learning (Ramnanan & Pound, 2017). 
Traditionally, students learn the material in class, followed by homework assignments. 
The flipped-classroom model involves the students learning before class., thus allowing 
the class time to be used to interact with other students and teachers while doing learning 
activities that challenge the students to think about the learning material in various ways 
(Ramnanan & Pound, 2017).  
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The Role of Flipped Learning 
Flipped learning has gained momentum in medical education. Social learning theories 
and constructivist views are the foundation for this style of learning due to the promotion 
of learning as a social process that actively builds upon the knowledge one already has 
mastered (Moras et al., 2015).  With the increasing use of the internet as a platform for 
education, flipped-style learning has only expanded (Moras et al., 2015). It frees up 
classroom time for group discussion, problem solving or case studies by shifting the 
responsibility of learning to the student. Meaning that the student must actively engage in 
learning before class, in order to participate and apply the newly-found knowledge in the 
classroom setting (Moras et al., 2015). The educator becomes a facilitator of knowledge, 
while the students develop their critical thinking, communication, and consolidation 
skills, with this increased engagement style of learning (Moras et al., 2015).  Thus, by 
transferring the responsibility of learning to the students, they develop into more 
autonomous, motivated and self-directed learners. 
For example, in 2012, Stanford Medical School changed their biochemistry 
course to the flipped-classroom model (Prober & Heath, 2012). The students watched a 
video format of lecture, while lecture time was reserved for class discussions on 
interesting case studies that corresponded to the online lectures (Prober & Heath, 2012). 
Interestingly even though attendance was optional, it increased from 30% to 80% because 
the students found the learning material more interesting and engaging (Prober & Heath, 
2012).  
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Role of Problem-Based Learning 
In addition to the flipped-classroom model, other institutions have also implemented 
other active learning strategies such as problem-based learning and case-based learning. 
Problem-based learning involves students working with one another to apply the 
knowledge they have learned in order to solve complex issues that do not necessarily 
have one clear solution (Hmelo-Silver, 2004; Ramnanan & Pound, 2017). The students 
use foundational knowledge in addition to the material they have learned during self-
directed studies before class to come up with a solution in small group discussions. Thus, 
allowing the students to reflect and apply what they have learned in addition to 
developing effective problem solving strategies and collaboration skills (Figure 2; 
Hmelo-Silver, 2004). Meanwhile the teacher acts as a mediator to facilitate the students 
learning (Hmelo-Silver, 2004). Generally speaking, active learning promotes higher 
cognitive functioning from the students and helps them develop into better problem 
solvers, which is ultimately needed to practice medicine (Ramnanan & Pound, 2017). 
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Figure 2: The Problem-Based Learning Cycle. PBL allows students to learn 
life-long learning skills, work in collaborative groups and become self-directed 
learners. Many medical school curricula have included PBL or case-based 
learning into their curriculum (Hmelo-Silver, 2004). 
 
The Impact of E-learning on Medical Curricula  
The internet has expanded another avenue for successful learning. E-learning allows 
teachers to effectively and efficiently distribute information to students so that they can 
learn at their own pace, thus having more autonomy over the material (Ruiz et al., 2006). 
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The approach most educators take when incorporating e-learning into the curriculum is 
defined as blended learning (Ruiz et al., 2006). Blended learning combines online 
learning with traditional lectures during class time (Ruiz et al., 2006). One of the caveats 
to e-learning is the initial set up of the online programs, since the process takes time, 
money and commitment from faculty (Ruiz et al., 2006). Thus, in order to make sure the 
adoption of e-learning into the curricula is advantageous, continuous assessment and 
adjustments to make the program more efficient, satisfactory and user friendly are 
imperative (Ruiz et al., 2006). 
As previously stated, learning is a personally unique experience. Well-designed e-
learning modules can enable students to become more active participants in their 
learning, motivating them to be more proactive students (Clark, 2002).  It has also been 
suggested that online learners show increased retention rates of material due to the 
various media options to choose from that coincide with different learning styles (Clark, 
2002).  Furthermore, studies have also demonstrated increased retention via online 
learning due to the fact that the students can self-pace their learning, thus giving them the 
ability to pause and reflect over the content at their own pace (Clark, 2002; Fletcher 
1999; Kulik, 1994). The increased cognitive engagement and participation of the learner 
results in enhanced retention rates (Clark, 2002). Overall, learners seem happier with the 
incorporation of web-based learning due to easy access and the ability to self-pace their 
learning (Ruiz et al., 2006). Despite this, students still do not see e-learning as a 
replacement for traditionally taught lecture based classes, but more so as a supplement 
(Ruiz et al., 2006).  
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The Need for Self-Motivated Learners 
In addition to incorporating more active learning processes, the need to mold students 
into self-motivated or directed students is imperative as well (Zimmerman, 2002). More 
likely than not, up until this point students have been given the information they need to 
learn to perform well on tests (Zimmerman, 2002). Our educational system does not set 
up students with the right tools to self-regulate their learning, and consequentially it is not 
well adopted by students and is sometimes met with resistance (Zimmerman, 2002). 
Although this does not mean nothing can be done. Zimmerman (2002) states that self-
regulated learning is teachable, and instead of giving students explicitly what is needed to 
be known, by providing students learning choices, an educator can help facilitate student 
self-regulated study.  
This theme becomes especially important for medical students as they transition 
to their clinical clerkships (O’brien et al., 2007). The importance of self-motivated 
learning is shown below in a quote from a clerkship director from a survey: 
“They’re basically passive learners all through K-12, all through college and 
even the first two years of medical school are basically passive learning, sitting in 
the lecture hall, someone lectures at them. When they have to change tactics, and 
go more to ‘my patient as endocarditis, I need to read up on that.’ Going and 
making that transition, I find is often difficult for them (O’brien et. al, 2007).” 
Clerkship directors have also pointed out that, in their opinions, instead of medical 
students actively learning in the moment and focusing on providing quality care, that 
instead they seemed to be more concerned with how they were being assessed (O’brien et 
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al., 2007). Clinical learning is described by the clerkship directors as an active process in 
which the students have to try out different methods of learning and delivering patient 
care (O’brien et al., 2007). It also involves reflection from the students about what they 
have learned or observed so that they can later apply it to other situations or make 
adjustments to what they already know (O’brien et al., 2007). 
If the incorporation of active learning is appropriately addressed and is properly 
explained to the students that even though the process requires more work on their end 
(in comparison to lecture-based curricula), the benefits of this learning style will be worth 
it especially, in the clinical years. In doing so, hopefully student’s perception can shift to 
a more positive light and they will fully embrace the curriculum change. And rather than 
seeing the change as more work to be done, medical students can view an active learning 
curriculum as a tool to set them up to retain more course content and to be self-motivated 
learners, which is imperative to the life-long learning career of being a physician 
(Ramnanan & Pound, 2017). 
 
BUSM Shifts to an Integrated Curriculum 
In 2015, Boston University School of Medicine (BUSM) changed its former curriculum 
to an integrated curriculum, with a higher emphasis on problem-based learning and 
flipped style classes to promote active learning (Figure 3).  
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Figure 3: BUSM 2015 Integrated Curriculum. Image taken from Boston 
University School of Medicines Admission Website: 
https://www.bumc.bu.edu/busm/admissions/curriculum/  
 
BUSM’s Principles Integrating Science and Medicine (PrISM) course implemented an 
active learning tool that also facilitated self-motivated learning. Softchalk was designed 
as a pre-lecture online module and incorporated into the curriculum in 2015. In the 
previously mentioned definition of active learning, analysis, synthesis and evaluation 
were part of the definition (Bonwell & Elison, 1991). Softchalk embodies these three 
active learning attributes. The students read an online paraphrased version of the syllabus 
and lecture, supplemented by visual tools and aids (synthesis) and ends with questions 
(analysis) and immediate feedback to assess the student’s learning (evaluation). Softchalk 
was made as a primer to the biochemistry lectures in PrISM and also a way for the 
students to stay on track and gauge their strengths and weakness with the course material 
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and to direct their studies accordingly. Students received points towards their course 
grade by completing the Softchalk modules. 
 
Softchalk Overview 
Softchalk was designed as a pre-lecture online learning module. It involved the students 
reading through online information slides with visual aids, answering questions and 
receiving feedback (Figure 4, 5, 6 &7) The first year Softchalk was implemented (2015), 
first year medical students in the biochemistry course were required to complete the 
online module and the corresponding questions before lecture.  
 
 
Figure 4: Softchalk Learning Objectives. Softchalk exercises provided learning 
objectives and further reading options for students to utilize.  
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Figure 5: Softchalk Information Slide. Here is an information slide. The words 
highlighted in blue had roll-over definitions associated with them.  
 
 
Figure 6: Softchalk Learning Exercise. This is an example of one of the many 
exercises students could complete in order to consolidate the information. 
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Figure 7: Softchalk Quiz Question. This is an example of one of the quiz 
questions for this particular module. If the incorrect answer is chosen, there is an 
explanation included.  
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Specific Aims 
In order to determine the effectiveness of this pre-lecture learning module. The first-year 
medical students voluntarily completed an anonymous survey in both 2015 and 2016. 
Generally speaking, Softchalk was perceived as more helpful for the students in 2016. 
The main differences between 2015 and 2016 Softchalk was that the module was more 
condensed, matched the syllabus better, more questions were added and in 2016 
Softchalk was no longer required to complete. The hypothesis that will be examined in 
this analysis is that making Softchalk elective, rather than it being required to complete, 
was the primary cause for an increased student satisfaction with the learning tool. This 
thesis will use the comparative data from the Softchalk student surveys from 2015 and 
2016 as a basis to explore the perception of learning and how attitude towards learning 
shifts when something is a requirement versus presented as a tool that students can 
choose to use to enhance their learning. Furthermore, this thesis will expand upon the 
importance of promoting self-directed learning especially in the medical curriculum in 
order to create better prepared students for clinical years and beyond.  
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METHODS  
 
Study Design 
This study was performed in order to monitor the effectiveness of the new elective 
approach to using the Softchalk program. A mixed-methods survey was given to the 
students at the end of their first semester for both years. The survey was approved by the 
BU Institutional Review Board and was designated as “Exempt”. The surveys were both 
anonymous and voluntary, with no incentive to complete. The students were asked to 
complete the survey via email that provided a link to access the online survey platform, 
Survey Monkey (Figure 8). BUSM matriculates 180 students into their first-year medical 
school class, all of whom were required to complete the Softchalk exercises (2015) or 
had the option to use learning module (2016).  
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Figure 8: Softchalk Survey format. The online platform, Survey Monkey, was 
used for this voluntary anonymous survey to assess student’s perceived 
effectiveness of the learning module. 
 
The survey included two open-ended questions and six Likert scale questions 
(Tables 1 & 2). Following the survey, the responses to the open-ended questions were 
independently reviewed by three research assistants. Afterwards, together there was a 
discussion of the data to find the trends and common responses made by the students. The 
Likert scale survey questions were presented as a statement and the students chose one of 
5 possibilities: Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree.  
The students were also asked a demographic question inquiring how much 
previous biochemistry experience they may have previously had. The answer choices 
included: Never taken Biochemistry, Taken Undergraduate Biochemistry, Taken 
Graduate Biochemistry at other Institution and Taken Graduate Biochemistry at BUSM. 
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This was to gauge the background biochemistry experience the students had to see if the 
students were on similar educational levels, for comparison purposes (Figure 9). 
 
 
 
 
 
 
Statistical Analyses 
Four of the six Likert scale questions were compared statistically (Table 2). Paired T-tests 
were used to determine if there was significant difference in student’s impressions of the 
online learning module between the 2015 (n=58) and 2016 cohort (n=46).  
  
Table 1: Softchalk Survey: Open-Ended Questions 
How would you describe your experience with the online 
Softchalk assignments? 
 
How could Softchalk exercises be improved?  
 
Table 2: Softchalk Survey: Likert Scale Questions  
1* The online modules were effective at teaching me about different aspects of 
biochemistry, and cell and molecular biology. 
 
2* The online modules provided the foundation for the material discussed in class. 
 
3* I felt that the online modules helped me to stay on track with my studying of the 
course material. 
 
4* I felt the questions assessed my understanding of the material. 
 
5 The questions were too easy. 
 
6 The questions were too difficult. 
 
Questions denoted with (*) indicate the questions that were statistically compared 
between the 2015 vs. 2016 surveys.  
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RESULTS 
 
In order to monitor the effectiveness and student satisfaction with Softchalk, 
elective versus mandatory participation was compared. A student demographic question 
was asked to gauge the student’s previous experience with biochemistry course material 
(Figure 9). In both years, the majority of the students had previous exposure to 
biochemistry course materials with the majority of students (60-70%) taking a course in 
biochemistry during their undergraduate years.
 
Figure 9: Which of the Following Best Describes Your Previous Experience 
Studying Biochemistry. In both 2015 and 2016 cohorts the majority of students 
(60-70%) had taken a course in biochemistry during their undergraduate studies. 
Indicating that the majority of students had similar educational background 
coming into medical school.  
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
I have never taken a biochemistry course
I have taken (an) undergraduate course(s) in
biochemistry before
I have taken graduate course(s) in biochemistry at
another institution other than BUSM
I have taken the graduate biochemistry course, BI751
Biochemistry and Cell Biology (course director: Dr.
Offner), at BUSM
Figure 9: Which of the Following Best Describes your Previous 
Experience Studying Biochemistry
2016 2015
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Likert Scale Question Results 
Student perceived effectiveness of Softchalk as a teaching tool was compared on a Likert 
Scale (Figure 10). Statistical analysis showed that there was no difference between the 
2015 and 2016 cohort with a p-value of 0.051. Although there is a noticeable upward and 
positive trend, with a higher percentage of students choosing “Agree” and “Strongly 
Agree” to the effective teaching question (Figure 10).  
 
Figure 10: The Online Modules were Effective at Teaching me about 
Difference Aspects of Biochemistry, and Cell and Molecular Biology. The p-
value (0.051) indicates there was no statistical difference with student’s opinions 
of Softchalk as a tool for effective teaching for 2015 v. 2016 cohorts.  
 
 
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Figure 10: The Online Modules were Effective at Teaching Me About 
Different Aspects of Biochemistry, and Cell and Molecular Biology  
2016 2015 p-value = 0.051
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There was however, a significant difference between the 2015 and 2016 classes in 
regards to finding Softchalk as an effective foundation for the course with a p-value of 
0.001 (Figure 11). This was the ultimate goal of Softchalk, to provide students with an 
interactive foundation for the upcoming lecture topic. That way, the students would be 
primed for the material that was going to be presented, had time to think about it and 
form questions to ask the professors if needed.  
 
Figure 11: The Online Module Provided the Foundation for the Material 
Discussed in Class. 2016 cohort found Softchalk provided them a sufficient 
foundation for the material taught in class (p-value= 0.001) when compared to the 
2015 cohort.  
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Students were also questioned whether they thought that the learning tool helped 
them stay on track. After statistical comparison (p value= 0.024), it can be concluded that 
the 2016 students felt more strongly that Softchalk helped them stay on track with their 
studies (Figure 12).  
 
Figure 12: I Felt that the Online Modules Helped Me Stay on Track with my 
Studying of the Course Material. 2016 cohort perceived Softchalk as providing 
them a means to stay on track with the course material more so than the previous 
2015 cohort (p-value= 0.024) 
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 Statistical findings comparing the effectiveness of the questions assessing the 
student’s understanding were not significant (p-value= 0.08; Figure 13). This means that 
the students in both years thought the questions assessed their understanding of the 
material comparably.  
 
Figure 13: I felt the Questions assessed my Understanding of the Material. 
The p-value of 0.08 indicates that the 2015 and 2016 cohorts showed the same 
perceived effectiveness of the quiz questions asked on Softchalk.  
 
Open-Ended Question Results 
The qualitative data (open-ended questions) from the survey were assessed for each year 
and compared. The overall impression of Softchalk for the 2015 cohort was slightly 
positive although there were many responses that involved needed improvement for the 
program. Common themes can be seen in Table 3. The students highly valued the visual 
aids and practice questions but felt that some of the Softchalk modules were too long or 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Figure 13: I Felt the Questions Assessed My Understanding of the 
Material
2016 2015 p-value = 0.08
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were not consistent with the lecture material and were often confused about the exact 
course content that they should know for exams. It is also interesting to note that in 2015 
students preferred all the learning materials to be located at one online site. While that 
may be easier, it is not conducive to the learning that takes place during subsequent 
clerkships and residency learning experiences. This will be discussed into further detail 
below.  
 
Table 3: 2015 Qualitative Data Summary 
Common Pro’s: Common Con’s 
 
- Visual aids  
- Practice questions 
- Early exposure to material 
- Preference for shorter Softchalks 
(took a lot of time) 
- Poorly integrated/lack of 
consistency 
- Too dense/detailed 
- Wanted all the material integrated 
into one source- instead of 
Softchalk.  
- Formatting Issues 
 
The overall impression for the 2016 cohort was even more positive than the 2015 
(Table 4). Students put a high value on the questions and visual aids, with their most 
common improvement suggestion being “add more questions”.  
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Table 4: 2016 Qualitative Data Summary 
Common Pro’s: 
 
Common Con’s 
- Visual aids  
- Practice questions (wanted more) 
- Early exposure to material 
- Interactive material 
- Gave basic comprehensive 
knowledge 
- Wanted more consistent with 
syllabus 
- Formatting Issues (less often 
mentioned) 
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DISCUSSION 
Overview  
Comparing the 2015 (n=58) to 2016 (n=46) student cohorts, Softchalk was perceived as a 
more effective foundation for lecture material (p-value= 0.001) and helped students stay 
on track (p-value= 0.024) in 2016. There were no statistical differences when it came to 
perceived effectiveness of Softchalk as a teaching tool (p-value= 0.051) and effectiveness 
of the questions (p-value= 0.08). The responses to the open-ended questions were much 
more positive in 2016 when compared to 2015 and students generally liked the learning 
tool. 
There were key differences between Softchalk 2015 module and the 2016 version 
(Table 5).  
Table 5: Key differences between 2015 and 2016 Softchalk Learning modules 
 
1. More Organized and in Sync with Lecture Material 
2. More Concise 
3. More Questions Added with Immediate Feedback  
4. No Longer required to Complete for a Grade* 
 
 
The hypothesis that was examined in this analysis is that making Softchalk elective rather 
than required was the primary cause for an increased student satisfaction with the 
learning tool. Out of approximately 180 students, only 58 students (2015) and 46 students 
(2016) replied. While this was a voluntary survey and responses are unlikely to be near 
100% (Baruch & Holtom, 2008). Even still, only 32.2% responded in 2015 and in 2016, 
25.5%. This low response made it difficult to assess how effective Softchalk was for the 
class as a whole. Despite this, those who did respond to the survey in 2016, were the most 
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likely students who used the learning tool and thus to have enhanced their learning and 
have a favorable outlook. In the 2016 cohort, completion of the online modules was not 
mandatory. The students who chose to complete it then were those most likely those who 
perceived that the online modules were conducive to their learning style and felt it would 
benefit their learning experience. This was a large difference from the 2015 cohort where 
a number of their free-response answers involved getting rid of Softchalk all together. 
This discussion will therefor explore the perception of learning and how attitudes towards 
learning shifts when a learning module is presented as an optional tool to aid student’s 
learning rather than a mandatory requirement. Finally, a discussion will be presented that 
the promotion of self-directed learning (i.e. giving students the option to explore different 
learning tools), enhances an educators’ ability to direct student learning towards a 
learning mode for medical students, which will be more successful in their clerkship and 
future clinical years.   
 
Optional Learning Material Creates Self-Motivated Learners 
There are benefits to being a self-motivated learner. A positive correlation has been 
shown between self-motivated learners and higher standardized test scores (Zimmerman 
& Martinez-Pons, 1986). Moreover, it was also shown that students who were more 
inclined to be self-directed learners had less anxiety, more confidence and increased self-
actualization when it came to their learning (Williams and Deci, 1996). Finally, self-
motivated learning becomes imperative for clinical years. If students already have this 
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skill, there will be a smoother transition into this type of learning setting later in a 
trainee’s and clinician’s professional life (O’brien et al., 2007). 
Softchalk facilitates the formation of self-directed learners and allows students to 
explore and master their respective learning styles. Everyone learns differently, and 
promoting these different learning options and creating a more learner-specific 
environment for students will construct the learning experience they will enjoy. There is 
evidence from the open-ended Softchalk survey responses from a student who explicitly 
stated the benefits of being able to utilize Softchalk as an optional learning tool rather 
than a required assignment:  
“I found them less helpful for pre-class prep, but [a] helpful supplement after 
lecture. I really appreciated that they were not mandatory and that they were not 
graded. This allowed me to really work with it as a learning tool rather than 
being hesitant to use it prior to mastering the material” (2016 Survey) 
Based on the number of increased positive responses in 2016 it is reasonable to infer that 
many of these students who responded to the survey also used Softchalk and found it 
more effective because they took advantage of the learning tool and made it fit into their 
studying method.  
 One could go so far as to argue that requiring the students to complete Softchalk, 
is not really employing active learning tools but rather just giving another passive 
learning experience. Some students may have read passively through the information just 
because they were required to, answered the associated questions as if just to cross 
something off the to-do list. The reason this is brought up because it is important to 
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remember that active learning entails not just completing an assignment, but it is also 
about reflection. Students who seek out and explore their learning experience are also 
more likely to reflect upon what they have learned and retain it (Ramnanan & Pound, 
2017). 
 
How to Create Self-Directed Learners for Clinical Years 
With the ever-expanding medical knowledge, students need to learn the skill of being 
able to independently critically assess sources to determine their reliability or importance 
(Wilson et al., 2016). Medical students express high stress levels with the transition from 
pre-clinical to their clinical years because they unfortunately do not feel adequately 
prepared (O’brien et al., 2007). The students are thrown into a learning environment with 
a “sink or swim mentality” and are often confused as to where their focus should be 
(O’brien et al., 2007). As stated previously, self-regulated learning is teachable, but 
students will not learn this skill if they are continually spoon-fed what to learn (Hmelo-
Silver, 2004; Zimmerman, 2002). 
For example, Hmelo and Lin (2000) completed a study where they asked medical 
students to complete a pathophysiological explanation task. The study was comparing 
two different groups: medical students who had a problem-based active learning 
curriculum and a traditionally educated medical students. The problem-based curriculum 
students were found to continue to use the problem-solving approaches that were utilized 
during class and were more likely to incorporate and accommodate new information 
more efficiently than the traditional medical students (Hmelo-Silver, 2004). This study 
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demonstrates that the skills taught during pre-clinical are still utilized by students in their 
clerkship years and beyond. 
 
Changing Student and Teacher Attitudes 
Most student learning has consisted of teachers telling the students what they should 
know for a test (O’Brien et al., 2007; Zimmerman, 2002). Consequently, when learning 
methods are changed to a more active style of learning whether it be the flipped-
classroom model, problem-based learning or case-based learning, students can meet the 
change with resistance. The traditional model of teaching involves the students sitting 
and listening as the information is given to them. Active learning requires engagement 
and reflection from the students and an inherent desire to want to learn more (Ramnanan 
& Pound, 2017). There is no doubt that the traditional passive learning model could be 
seen as an easier method, but not necessarily the best in terms of memory retention 
(Graffam, 2007; Ramnanan & Pound, 2017). Therefore, it is imperative to advocate to 
change student’s attitudes about active-learning. More specifically, it needs to be clear 
that these are tools to enhance learning, and not just another task to get done. 
It is not only the student attitudes that need to shift, but teachers’ as well. Despite 
the evidence that active learning is beneficial, teachers either lack pedagogical training or 
face time constraints, understandably so since changing a curriculum is time-extensive 
(Graffam, 2007). There are ways to adopt more of an active style of learning without 
completely changing the curriculum. Another name for this is active-learning primers. 
Graffam (2007), suggests implementing pause procedures in a lecture. This just means 
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that about every 15-20 minutes, pause and allow the students to reflect, consolidate and 
discuss with one another what they have just learned (Graffam, 2007).  Another 
suggestion is to incorporate questions in lecture, whether that be clicker questions or by 
directly asking students. Adding case studies to the lecture are another way to keep 
student engaged (Graffam, 2007). It is important for the lecturer to keep in mind that the 
cognitive approaches to how a case would be solved needs to be included so that the 
students understand decision making thought processes (Graffam, 2007).  Educators 
should make sure to clearly state that the active learning methods implemented in a 
curriculum are for the benefit of the students, and while they may require more time and 
effort, in the long run the student will benefit (Black and Deci, 2000). Furthermore, if 
students knew why they were being asked to learn in a certain way, perhaps that would 
help facilitate the shift in attitude that will produce better learning outcomes. 
Williams and Deci (1996), performed two studies that related teaching styles to 
student perceptions of autonomy in learning. In the first study, it was found that students 
who were more independent and in control of their learning (autonomous), rather than 
relying solely on the teacher, had higher psychosocial beliefs such as increased 
confidence and self-actualization (Williams and Deci, 1996). These students were also 
more likely to take a course because they wanted to, not because they had to (Williams 
and Deci, 1996).  In the second study, Williams and Deci (1996) found that autonomous-
supportive professors were more likely to mold their students into independent thinkers 
and self-regulated learners. These two studies are important because it demonstrates the 
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benefits of promoting self-regulated and autonomous students as well as the ability for 
teachers to foster self-determined learning in their students (Williams and Deci, 1996).    
Softchalk could also be considered an autonomous supportive learning avenue for 
students. Softchalk is set up by the professors and is a learning tool that the students can 
choose to use if they see fit. And those students who use Softchalk willingly, are more 
likely to be naturally inclined independent learners and thus would have an increased 
perceived effectiveness for the learning tool. However, it does not just cater to students 
who are naturally self-regulated learners, because Softchalk can be presented as a 
learning tool to those who are not naturally autonomous learners. By giving the students a 
sense that they are in control over their own learning experience, perhaps they will act 
accordingly and become more involved in their learning. The key is to present Softchalk 
in the appropriate way to increase student utilization and perception.  
There are valid concerns from students about transition into an active learning 
curriculum, such as problem-based learning. Many students often feel confused as to 
where they should focus their studies on or what they need to learn to be adequately 
prepared for class (Hmelo-Silver, 2004). With problem-based learning, educators worry 
that studying cases alone does not cover all what the students should be learning and is 
somewhat limiting (Blumberg & Michael, 1992). Perhaps, mixing active learning styles 
with the more traditional roles of teaching is the best option. That way students can still 
develop self-regulated learning skills but still receive direction from the teachers so they 
do not feel so lost (Blumberg & Michael, 1992). 
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The shift to promote active and self-directed learning is not always met with 
resistance. Some find that the emphasis moving away from lectures and going towards 
working out problems and utilizing critical thinking skills is more conducive to the 
student’s learning. In the BUSM’s Softchalk survey there was evidence of this expressed 
by these student responses: 
“[Softchalk is] The most useful part of the course from my perspective. I am not a 
lecture learner” (2015 Survey) 
“I liked the format of Softchalks better than the syllabus” (2016 Survey) 
“It was a good way to “actively” learn” (2016 Survey) 
“I very much enjoyed using the Softchalk Assignments because they gave me a 
more in depth and interactive experience with the content” (2016 Survey)  
 
Future Directions 
One of the main issues with this study is the low response rate. While this low response 
outcome is typical of a voluntary response survey, trying to promote more student 
responses would shed additional light on the perceived effectiveness of Softchalk. An 
option would be administering the survey at the end of class or a test. The survey is 
administered to the students via email at the end of each semester. It would be interesting 
to see if the use of Softchalk and the perceived effectiveness of the learning tool changes 
throughout the semester. This could be accomplished by giving the Likert scale questions 
multiple times throughout the semester, and saving the open-ended questions for the last 
survey.  
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 Lastly, it would be interesting to see if student’s who used Softchalk earned 
higher grades. BUSM’s tests are computer-based and require student IDs to open and 
take the test. The testing center is really the only place where all 180 students come 
together, since class attendance is optional. If there was an optional question such as, “I 
used Softchalk…” followed by three answer choices: 1. Regularly 2. Here and There 3. 
Sparingly/Don’t Use, and then cross reference student responses with their corresponding 
grade, would effectively correlate the effect of Softchalk on grades could be determined. 
If this was done after every test, the variance of the use of Softchalk could also be 
determined. This, of course, brings in the question of anonymity. Perhaps this issue could 
be avoided by just using the student’s IDs. Research assistants who are not affiliated with 
the class could go through the student IDs and cross-check the corresponding grades and 
the use of Softchalk, that way the professors will not know who or who did not use 
Softchalk.  
 In summary, increasing student response rates would give a more accurate picture 
of student perceived effectiveness of Softchalk. In addition, determining if the use of 
Softchalk or the perception of the learning module changes throughout a semester would 
be another avenue to undertake. And lastly discovering if Softchalk has an effect on 
student performance would all be future directions this research topic could pursue.  
 
Conclusion 
Softchalk is a successful learning tool if the students choose to utilize it and approach the 
module with the correct mindset. Based on student survey responses from the 2015 
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cohort, improvements were made to the 2016 online module. Softchalk was condensed, 
more organized, user friendly and no longer required to complete, which contributed to 
the increased favorable perception of Softchalk as a learning tool. The most significant 
changes in perception being that the students felt that Softchalk provided an excellent 
foundation prior to class-time and assisted students with staying on track with the 
material. However, students did not view it as an effective teaching tool. This is 
consistent with other research that indicates students see active learning activities as a 
supplement to lecture but not a replacement (Ruiz et al., 2006).  
Learning is enhanced by personal drivers, self-reflection, and the degree of 
autonomy (Clark, 2002). Educational psychology research has promoted paradigm shift 
in medical curricula from traditionally passive lectures to the adoption of active learning 
styles. This includes, but is not limited to, the incorporation of flipped classroom 
techniques and problem-based learning sessions. Employing scaffolding active learning 
techniques or active learning primers, like Softchalk, encourages students to become self-
regulated learners, which is what is ultimately needed in clinical years (Hmelo-Silver, 
2004).  
 Students need to get beyond just learning material in order to pass a test, but 
rather students need to approach learning as an experience. Additionally, most educators 
in medicine are subject-matter experts and lack pedagogical training (Clark, 2002). 
Therefore, it is a necessity to give insight to educators into the psychology of learning 
and pedagogical training (Clark, 2002).   
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It is significant to remember that in order for a student to fully embrace active 
learning methodology, the learner needs to observe, engage, and reflect upon their 
learning. Furthermore, instruction needs to be clear that when changing a curriculum and 
adopting more active learning techniques, that the change is being done for a reason and 
is backed up by many educational studies.  
Rather than an educator’s role as a distributor of knowledge with the student as 
the recipient, the educator’s role needs to be more of a facilitator for student-centered 
learning (Clark, 2002; Ruiz et al., 2006). This increases self-motivating factors and 
autonomous learning that medical students require for the life-long learning as a 
physician (Clark, 2002).  
Active learning strategies increase student’s confidence, problem solving skills, 
and self-directed learning skills, all needed for their future careers. Participating in active 
learning activities, such as Softchalk, and practicing metacognitive learning techniques as 
a medical student, will only help students in the future.  
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